Functional expression of mammalian cytochromes P450IIB in the yeast Saccharomyces cerevisiae.
Three mammalian cytochromes P450 from the IIB subfamily, P450IIB11 from canine and P450IIB4 and P450IIB5 from rabbit, have been expressed in the yeast Saccharomyces cerevisiae by use of an autonomously replicating vector containing the galactose-inducible gal10 promoter. Cytochromes P450IIB4 and P450IIB5 are closely related proteins, with only 11 amino acid substitutions between them. P450IIB11 is a homologous protein, likely orthologous with IIB4 or IIB5, with 102 amino acid substitutions compared with the P450IIB4 protein and 106 compared with the P450IIB5 protein. The expressed proteins are functional in yeast microsomes, exhibiting activity toward androstenedione, 7-ethoxycoumarin, and, in some cases, progesterone. Expressed cytochromes P450IIB4 and P450IIB11 hydroxylate androstenedione with regio- and stereoselectivity characteristic of the purified, reconstituted proteins. A striking difference in the androstenedione metabolite profiles of IIB4 and IIB5 was observed, with IIB4 producing almost exclusively the 16 beta-hydroxy metabolite and IIB5 producing the 16 alpha-hydroxy and 15 alpha-hydroxy products. This is the first time that 15 alpha-hydroxylase activity has been associated with IIB4/IIB5. This activity has also been detected in liver microsomes from some, but not all, individual phenobarbital-induced rabbits tested and is largely inhibited by anti-rabbit P450IIB immunoglobulin G. These studies illustrate the utility of the yeast expression system for defining catalytic activities of individual mammalian cytochromes P450 and identifying new marker activities that can be utilized in liver microsomes.